Purpose To identify specific health-related quality of life (HRQOL) and functional vision concerns affecting children with cataracts and common associated conditions as expressed by children or one of their parents (proxy), and HRQOL concerns affecting the parents themselves. Methods Individual semi-structured interviews were conducted with parents of children with cataracts (N = 31) and with the children themselves (ages 5-17 years; N = 16). Transcripts of recorded interviews were evaluated using NVivo software. Specific concerns were identified and coded, and broad themes were identified. The frequency of each theme was calculated, with the frequency of specific concerns within each theme. Results Regarding the child's experience, 6 themes were identified: Visual Function (mentioned by 16 of 16 children (100%) and by 26 of 31 parents (84%), Social (94 and 65%), Treatment (81 and 90%), Worry (75 and 10%), Emotions (63 and 68%), and Physical Discomfort (63 and 26%). Worry showed the largest discrepancy between child and their parent; although 75% children reported Worry, only 6% of parents reported that their child experienced Worry (P = 0.0009). Regarding the parents' own experience, 5 themes were identified: Worry (100%), Compensation for Condition (100%), Treatment (94%), Emotions (90%), and Affects Family (52%). Conclusions A wide range of concerns were identified from interviews of children with cataracts and their parents. Concerns reflect the impact of cataracts in physical, emotional, and social domains, and specific concerns will be used for the development of questionnaires to quantify the quality of life and functional vision effects of cataracts.
Introduction
A common cause of visual impairment in both children and adults is cataract. [1] [2] [3] [4] [5] In adults with cataracts, numerous patient-reported outcome measures (PROMs) have been used as primary or secondary end points to assess the effectiveness of surgery. The value of determining health-related quality of life (HRQOL) is well-recognized in ophthalmology practice and research and HRQOL has been found to be more highly correlated with patient-perceived disability than visual acuity. [6] [7] [8] [9] Therefore, formal evaluation of HRQOL is being implemented in both clinical trials and clinical care. However, PROMs designed for adults treated for cataracts include questions about activities that are not applicable to pediatric patients, including driving, work-related activities, and independence, while ignoring pediatric domains like developmental milestones, academic achievement, and bullying. In addition, the intraoperative and postoperative adverse events and treatment challenges, and the postoperative persistence of visual impairment experienced by pediatric patients differ significantly from the experience of most adults treated for cataracts.
Available pediatric PROMs are primarily generic surveys designed to compare health status among children to gain a more complete understanding of the burden of a pediatric eye condition in the context of other pediatric diseases. 10, 11 In general, such instruments lack sensitivity to vision-related changes in quality of life in clinical trials. To overcome this limitation, a number of pediatric vision-related PROMs and pediatric ophthalmic condition-specific PROMs have been developed, to evaluate vision-related function and health-related quality of life, [12] [13] [14] [15] [16] [17] [18] [19] but none of the instruments reflect the specific concerns of children with cataracts or their parents' concerns.
In general, pediatric cataracts appear to have a significant impact, affecting both the child and the parent, but this conclusion is based on data from studies conducted with instruments designed to assess quality of life in other cohorts or other conditions. 20 The purpose of the present study was to determine specific HRQOL and functional vision concerns of children with cataract and common associated conditions and their parents during the patient/parent open-ended interviews.
Materials and methods
The study was conducted at two sites. Institutional Review Board approval was obtained from the Institutional Review Boards at the Mayo Clinic, Rochester, Minnesota and the University of Texas Southwestern Medical Center, Dallas, TX, USA. All procedures and data collection were conducted in a manner compliant with the Health Insurance Portability and Accountability Act and all research procedures adhered to the tenets of the Declaration of Helsinki Principles.
Participants
The parents of children with cataract ages 0-17 years were approached with information about the study and informed consent was obtained. In addition to parental consent, informed assent was obtained from children 7 years and older at the Mayo Clinic and 10 years and older at the Retina Foundation of the Southwest. Eligible children included patients who were attending clinical visits (Mayo Clinic), patients who were participating in research studies (Retina Foundation of the Southwest), and prior patients who were contacted by telephone and asked to participate in this research study (Retina Foundation of the Southwest). Both the child and one of their parents were enrolled. Clinical diagnoses were made by a pediatric ophthalmologist. The initial goal was to enroll 30 children, including a range of clinical severities, ages, and racial/ethnic diversity. This was a convenience sample size for interviews that we have found to be sufficient to achieve the desired redundancy where no new issues arise. 14 
Interviews
As in our prior study of HRQOL in esotropic children, 21 individual, semi-structured, audio-recorded interviews were conducted by one of three examiners in a quiet (Table 1) . 14, 21, 22 In order to elicit additional concerns not covered in the initial response to the question, probes such as, 'How does that make you feel?' or, 'Tell me more about that,' were used throughout the interview. In addition, the interviewer allowed any avenue of discussion regarding concerns, even if it led away from the core questions. We attempted to interview all enrolled children aged 5-17 years. Whenever possible, the child was interviewed without the parent present (with verbal approval from the parent). If the parent was present, they were positioned out of the child's line of sight and asked not to interrupt during the interview. One parent was interviewed for every enrolled child (for children under the age of 5 years, only the parent was interviewed). To allow the parent freedom to express concerns without having to worry about upsetting their child, the child either wore earphones and watched a movie on a portable DVD player or waited supervised in another room (with verbal approval from the parent).
Coding of interviews
Interviews were transcribed verbatim, 21 then reviewed and coded using NVivo 10 software (QSR International, Doncaster, VIC, Australia). Specific concerns were identified and coded by assigning phrases to 'nodes,' adding new nodes as new areas of concern were identified. Separate nodes were created for parent concerns about the child's experience (proxy report) and parent concerns about their own experience. Following a training exercise to harmonize coding standards, 21 three reviewers coded interviews, with two reviewers independently coding each interview.
Clinical and demographic data
For each patient, additional information was collected: type of cataract, angle of strabismic deviation (largest of distance or near, by simultaneous prism and cover test when available, or if not available, by prism and alternate cover test, or Krimsky) grouped into one of three bins as either orthotropic, microtropic (less than 10 prism diopters (pd)), or moderate (10 pd or more), visual acuity, whether or not there was any global developmental delay, type of optical correction, current treatment, previous surgery, and prior treatment. Basic demographic data were also collected, including age, sex, race, and ethnicity of the child, parental age, parental highest level of education, type of housing, number of parents in the home, and childcare arrangements.
Analysis
Specific nodes were grouped into broader, over-arching themes. The frequency of nodes and themes were calculated separately for child concerns (derived from child interviews), proxy concerns (derived from parent interviews), and parent concerns (derived from parent interviews). 95% confidence intervals were calculated for the frequency of each theme. Frequencies between child and proxy pairs (for interviewed children 5-17 years old) were compared using a McNemar's test.
Results

Cataract study population
We enrolled a total of 31 children (mean age 7.3 ± 4.9 years, range 0 to 17 years) and 1 parent for each child. Of the 31 children, additional diagnoses included amblyopia (16; 52%), strabismus (13; 42%), and glaucoma (7; 23%), as well as other conditions affecting the cornea (3; 10%), iris (3; 10%), retina (5; 16%), optic nerve (2; 6%), cortical visual impairment (2; 6%), chronic anterior uveitis (1; 3%), or microphthalmia (1; 3%). Demographics of enrolled children and their parents are listed in Table 2 . The enrolled cohort of children represented a range of clinical characteristics in terms of laterality of cataract, concurrent strabismus, visual acuity, global developmental delay, refractive correction, and treatments (Table 3) . Eighteen eyes (29%) had moderate visual acuity deficit (20/40-20/80) and 15 eyes (24%) had severe visual acuity deficit. Eighty-seven percent had cataract surgery, 93% had optical correction (spectacles, contact lenses, interocular lenses), and 84% had been treated for amblyopia with patching or atropine (Table 3 ).
Child interviews: child concerns
Sixteen (89%) of 18 children aged 5-17 years were interviewed (2 children with severe developmental delay unable to be interviewed). From these child interviews, a total of 25 specific areas of concern (nodes) were created as the interviews were coded and these were subsequently grouped into six broad themes on the review of individual nodes: Visual Function (100%), Social (94%), Treatment (81%), Worry (75%), Emotions (63%), and Physical Discomfort (63%; Table 4 ). Within Visual Function, concerns regarding reduced vision were the most frequently mentioned specific concerns (14 of 16, 88%), including comments such as 'I can't see out of this eye', 'my vision isn't really that good', and 'I see blurry out of this eye'. The most commonly mentioned specific concern within the Social theme was being different from others (14 of 16, 88%), with concerns like 'they would comment on how I looked different', 'one eye is smaller than the other and they are different colors and sometimes one wanders off', and 'I have to sit at the front every time in class and they don't have to'. Treatment concerns centered primarily around glasses (11 of 16, 69%) and patching (8 of 16; 50%). Twelve of 16 (75%) children reported worry, including worry that they might 'damage or hurt my eye' or 'hit my eye,' that 'I may get blind' or 'have to go into a surgery and be blind,' that 'when I drive I could crash into someone because I can't see out of this eye very well,' and that 'as I get older, will my eyesight deteriorate?' Parent interviews: proxy-reported child concerns Thirty-one parents were interviewed: 13 (42%) of 31 were parents of children aged 0-4 years (child was too young to be interviewed) and 18 were parents of children 5-17 years. The overall frequency of themes was similar to that of the children themselves, although treatment moved to the top of the list as the most frequently mentioned proxy concern (90%; Table 4 ). Treatment-related comments primarily concerned patching, such as 'she really felt more vulnerable with one eye closed' and glasses, such as 'she has to wear the big thick glasses and everyone is like why, oh my gosh can you see this?', and 'No, I don't want a new pair [of glasses]; I just don't want to wear them.' In comparing paired data from the 16 children aged 5-17 years and their parents, worry showed the largest discrepancy between child and proxy concerns. Although 75% children reported Worry, only 6% of parents reported that their child experienced Worry (P = 0.0009).
Parent interviews: parent's own concerns
From the 31 parent interviews, a total of 28 specific areas of concern were coded as relating to the parent's own experience and 5 broad themes were identified: Worry (100%), Compensation for Condition (100%), Treatment (94%), Emotions (90%), and Affects Family (52%; Table 5 ). The most commonly mentioned specific concerns within the theme of Worry were worrying about vision (26 of 31, 84%), worrying about treatment (23 of 31, 74%), and worrying about the future (22 of 31, 71%; Table 5 ). These included worrying about 'how the next eye appointment is going to go, is the vision progressing, where is it going to get to?', worrying about 'if she would have to have other eye surgeries', worrying 'if something were to happen to his right eye, his good eye', worrying about 'whether we are taking the right steps so that she is going to have good vision in the future. Just questioning everything that we are doing, constantly', worrying about whether 'her vision will be good enough to get a driver's license when she is 16', and worrying about the child driving and 'not seeing something or having something happen to him because he didn't see it. ' Every parent also mentioned concerns about the need to compensate for the child's eye condition. These Eye concerns included 'making sure they had a contact lens case and saline in their possession when they went out or when they were at school so that if something happened they could change their contact lenses', caution during sports activities including 'because of the chance of retinal detachment,...we would always have to consider…is it safe for him to do', 'he uses eye protection in some of the sports he plays … and we kind of decided as a family he would not play tackle football', and 'we have chosen sports that we think will not physically harm his eyes', and accommodations at school such as 'I always send an e-mail to the teacher beforehand just saying can you keep [her] close to the front of the room', 'The first day of school I would always have to sit down with the teacher', and 'I have to constantly remind them that they need to take into account that the visual disability that he has, to slow down.'
Comparison with concerns of children with esotropia and their parents
Children with cataracts expressed social concerns more frequently than children with esotropia (94% vs 58%; Fisher's exact P = 0.01). Parent proxies of children with cataract did not express a higher frequency of social concerns compared with parents of children with esotropia (65% vs 68%, P = 0.8; Fisher's exact). Parents of children with cataract express similar frequency of worry themselves about social concerns (6 (19%) of 31) compared with parents of children with esotropia (20 (33%) of 60, P = 0.2; Fisher's exact). In addition, compared with parents of children with esotropia, parents of children with cataracts reported significantly more concerns about the need to compensate for their child's eye condition (100% vs 80%; Fisher's exact P = 0.007) and about how their child's eye condition affects the family (52% vs 23%; Fisher's exact P = 0.01).
Discussion
During this patient/parent interview stage of developing new PROMs, a wide range of concerns was identified in semi-structured interviews of children with cataracts and their parents. Child concerns were grouped into six broad themes and parent concerns were grouped into five broad themes. The two most frequent themes for child concerns were Visual Function and Social. Every child expressed concerns about their visual function and most children were concerned about treatment and worried about their eyesight now and/or in the future. Although some parents appreciated similar concerns and worries regarding their child, it was not at the same frequency as the children themselves. 
Eye
Nearly every child also expressed concern about social issues, with 88% reporting concerns about being different from other children. In contrast, only 23% of parent proxies reported the same concern and only 19% of parents reported worrying themselves about their child experiencing social difficulties. The social concerns expressed by the children in our interviews were also apparent in a prior study that used the PedsQL to assess children with cataracts; their psychosocial scores were similar to those obtained from children with severe, systemic chronic diseases. 23 The frequency of social concerns expressed may be higher in parents of children treated for cataracts when strabismus is present. 24 Few previous studies have reported HRQOL concerns in children with cataract. Hiatt 25 evaluated parents of children in four age groups who had been treated for cataracts with a psychological questionnaire and reported psychosocial problems, including withdrawal, somatic complaints, social problems, attention deficit, aggressive behavior, abnormal behavior, anxiety, depression, and thought problems. These were found to be particularly significant in children who had been treated for bilateral cataracts and had poor visual acuity outcomes. 25 With the exception of social concerns and physical discomfort, severe psychological problems were not concerns expressed by the parents in the present study.
Both the validated Children's Visual Function Questionnaire (CVFQ) and validated LV PrasadFunctional Vision Questionnaire (FVQ) yielded lower competence and distance vision scores for patients with bilateral as compared with unilateral cataracts 12, 26, 27 while those treated for unilateral cataracts had lower scores on the family impact and treatment difficulty subscales. 12, 26 The Visual Function, Compensation for the Eye Condition, Treatment, and Emotion concerns expressed during the interviews of the children and parents in the present study are consistent with these prior reports of reduced competence, family impact, and treatment difficulty.
A strength of the approach we are using to develop new PROMs for childhood eye diseases is that it follows the FDA directive for patient input by interviews to ensure content validity in the development of PROMs. [28] [29] [30] [31] [32] The present study has some limitations. First, we had a small number of children/parents within each age bin and cataract subtype. Nevertheless, the aim of the study was to identify concerns from a diverse cohort of children treated for cataracts. Our study was not designed to evaluate the associations between clinical factors (eg, laterality and clinical subtype) and frequency of concerns. Second, we did not insist on the parent leaving the room while the child was interviewed, which may have limited the child's freedom to express their concerns. We did position the parent out of the child's line of sight to minimize this limitation and instructed parents not to comment during the child interview. Third, the concerns identified in this study may be influenced by coexisting the diagnoses of amblyopia, strabismus, and glaucoma, which were common, and, in isolated cases, diagnoses of cortical visual impairment, chronic anterior uveitis and conditions affecting the cornea, iris, retina, or optic nerve. Nevertheless, childhood cataracts typically exist alongside these other conditions, so identified concerns are likely representative of children with cataracts. Fourth, the relative frequencies of concerns expressed by this cohort of children and their parents reflect the open-ended interview format that was used to elicit these concerns. The relative frequencies of concerns could be different when evaluated using a standardized instrument that elicits responses to all possible concerns from every participant. Finally, our cohort was composed of children living in the USA and the concerns expressed may not be representative of other populations, including children with cataracts in developing countries.
Children treated for cataracts and their parents experience a wide range of concerns regarding visual function, treatment and symptoms. These concerns will be used to generate specific questions to populate questionnaires for children with cataracts, with a view to better quantifying the effects of cataracts on children and their parents in everyday life.
Summary
What was known before K Health-related quality of life (HRQOL) is more highly correlated with disability than visual acuity and is commonly used to assess adult patients with cataracts before and after surgery.
K Adult HRQOL instruments are ill-suited for pediatric use, ignoring the unique challenges posed congenital and infantile cataracts.
What this study adds K Using semi-structured interviews of the children with cataracts and their parents, a wide range of concerns was identified.
K Most children expressed concerns about their visual function, worried about their eyesight in the future, and had social concerns about feeling different from other children.
K Although a few parents had similar concerns, it was at a much lower frequency than the children themselves. Quality of life in children with cataracts YS Castañeda et al
